1. INTRODUCTION
===============

The time between the onset of symptoms and reperfusion is a critical determinant of the clinical course of patients with acute myocardial infarction (AMI). The degree of myocardial necrosis is related to the length of the ischemic episode \[[@R1],[@R2]\]. Survival after AMI depends of the early application of medical interventions as thrombolytic and other reperfusion techniques. Any delay in seeking help will affect patient's ultimate outcome.

The decision of seeking help is based on both somatic (signs of the incoming infarction) and psychological (the emotional reaction to the event, the capacity of dealing with stress) factors. In the study of the determinant of pre-hospital delay in seeking help, clinical variables were given priority, such as previous infarction, atypical symptoms presentation, or co-morbidity with other medical diseases (i.e., diabetes), symptoms onset context (i.e.: being/living alone) and first consulting with a family member or a physician. Factors such as older age, female sex, and lower socio-economic status were also related to pre-hospital delay after AMI. However, all these factors were found to contribute to decisional time but did not explain delay independently.

Psychological factors are likely to be implied in the patient's decisional delay. Patients were reported to have poor appraisal of symptoms, or to express wrong causal beliefs about them; ineffective coping strategies, external health locus of control, low neuroticism and depressed mood were also related to increased time to seeking help after AMI \[[@R3]-[@R8]\]. Alexithymia might be an overarching element behind many of the psychological factors implied in pre-hospital delay after AMI \[[@R9]\].

Alexithymia was defined as a deficiency in understanding, processing, or describing emotions \[[@R10]\]. The alexithymia construct is composed by four major factors; 1) difficulty in identifying feelings and distinguishing between feelings and the bodily sensations of emotional arousal; 2) difficulty in describing feelings to other people; 3) poor imaginative processes, as evidenced by a paucity of fantasies; and 4) a stimulus-bound, externally oriented cognitive style \[[@R11]-[@R13]\]. Alexithymia can influence the information processing but also the skills to detect the signal of illness. People with alexithymia are more likely to experience wrong appraisal and interpretation of symptoms, and because their difficulty in describing feelings to other people, they can be poor in reporting symptoms at the first consultation with a physician.

In so far, a few studies only had investigated the role of alexithymia in pre-hospital delay after AMI, and obtained ambiguous results \[[@R14]-[@R16]\]. There is agreement that meta-analysis is the best method to summarize data, even when the studies are a few \[[@R17]\]. This study reports the first systematic review and meta-analysis of the studies that assessed the role of alexithymia in pre-hospital delay after AMI.

2. METHODS
==========

The electronic databases Pubmed/Medline and PsychINFO/Ovid were searched for articles meeting the following inclusion criteria: (1) original papers written in English, (2) published from the period 1990 until 2012 and (3) containing the key words: "prehospital delay" OR "patient delay" OR "care seeking behavior" OR "alexithymia" AND "myocardial infarction". Latest search performed on August 31, 2012.

Review papers and studies that did not clearly define pre-hospital or decisional delay, and those that did not considered psychological factors as determinant of delay were excluded.

The meta-analysis was carried out with the Comprehensive Meta-Analysis (version 2.2) software (<http://www.meta-analysis.com/>). Effect sizes were calculated as Hedges' adjusted g with 95% Confidence of interval (CI).

3. RESULTS
==========

The initial search identified 1687 articles from PubMed and PsychInfo. After exclusion of duplicate, reviews and articles unrelated to the topics on the basis of the abstract, a total of 48 articles were considered in detail, 29 of them investigated psychological factors. We found two studies that specifically assessed alexithymia as a factor involved in pre-hospital delay after AMI; a third study was done by our group and it is still in press (Table **[1](#T1){ref-type="table"}**). The three studies investigated levels of alexithymia with different version of the Toronto Alexithymia Scale (TAS) \[[@R12],[@R13]\], albeit congruent in the use of cut-off to define alexithymia caseness. Further details on alexithymia scores in Table **[2](#T2){ref-type="table"}** and **[3](#T3){ref-type="table"}**.

3.1. Summary of Results
-----------------------

Kenion *et al.* \[[@R14]\] found no association of patients' delay with demographic or medical history variables. Instead, they found that patients more capable of identifying inner experiences of emotions and/or bodily sensations sought treatment significantly earlier than patients with low emotional or somatic awareness, i.e. those with higher scores on the measure of alexithymia.

O'Carrol *et al.* \[[@R15]\] found that patients who delayed presentation for medical help after AMI had lower scores on a measure of neuroticism and higher scores on a measure of denial. They also grouped patients by time of presentation after AMI into three clusters of "high alexithymics", "intermediate alexithymics" and "low alexithymics": prompt presenters (\< 4 hours) were less likely to be "high alexithymics" than the delayed presenters (\>4 hours), but these differences did not reach the threshold for statistical significance.

In a case-control study, Carta *et al.* \[[@R16]\] included 83 AMI patients (61 \[73,5%\] males). In this study the time to presentation was calculated as the estimated interval from symptoms' onset to first EEG. In the sample, 36 patients (43.4%) had more than 120 minutes of time to presentation and were enrolled in the Group of late responders (mean ± sd "*time to presentation"*= 320,72 ± 309,44); 47 patients (56.6%) had less than 120 minutes of time to presentation and were enrolled in the Group of early responders (66,47 ± 29,66). Higher alexithymia scores (TAS-20 ≥ 61) (OR 3.7, Cl 95% 1.3-10.1, p\<0.01) and having contact with primary care (OR 3.5, Cl 95% 1.3-9.3, p\<0.01) were associated with increased time to treatment in AMI. Socio-demographic or clinical variables were not related with time to presentation.

3.2. Results of the Meta-Analysis
---------------------------------

In the study of Kenyon *et al.* \[[@R15]\] the overall mean of time of presentation was compared in two groups of "alexithymics" and "not alexithymics", therefore we subdivided data bank of the study of Carta *et al.* (2012) in the same way. The study of O'Carrol *et al.* \[[@R14]\] compared the alexithymia in a group of patient with AMI prompt presenters (\< 4 hours) and a group of AMI delayed presenters (\>4 hours). For this comparison we re-analyzed data of the study of Carta *et al.* \[[@R16]\] subdividing in same way the sample.

Table **[1](#T1){ref-type="table"}** and Fig. (**[1](#F1){ref-type="fig"}**) present the results of the meta-analysis summarizing the data of the study of Carta *et al.* \[[@R16]\] with that of Kenion *et al.* \[[@R15]\]. The pooled data showed statistically significant differences between "low and Intermediate emotional awareness (TAS ≥61)" and "high emotional awareness" (TAS \<61)" subgroups, with patients with "high emotional awareness" showing a shorter time to presentation.

Table **[2](#T2){ref-type="table"}** and Fig. (**[2](#F2){ref-type="fig"}**) presents the results of the meta analysis summarizing the data of the study of Carta *et al.* \[[@R16]\] with the O' Carrol *et al.* \[[@R14]\] study. In the sample of Carta's study a very few people had a delayed time outmatching 4 hours (9,10.8%). The pooled data showed statistically significant differences between the mean scores at TAS between "prompt" (elapsed time \<4 hours) and "delayed" (\>4hours) groups, with patients in the prompt group showing lowers scores on the TAS.

4. DISCUSSION
=============

Three studies in so far explored the role of alexithymia in pre-hospital delay after AMI. Higher levels of alexithymia associated with higher delay time in seeking medical help after AMI \[[@R14]-[@R16]\]. The finding was clearer in the Kenion *et al.* \[[@R15]\] and in the Carta *et al.* \[[@R16]\] study than in the O'Carroll *et al.* \[[@R14]\] study. Nevertheless, in the study of O'Carroll and colleagues, alexithymia levels were, non-significantly, higher in "delayers" than in "prompt attenders" (TAS-20 mean scores: 56.7 ± 8.9 vs 53.9 ± 11.1), albeit with a too long threshold to identify "prompter attender": "\< 4 hours".

Alexithymia may affect the experience and reporting of physical symptoms, thus having an impact on the seeking of treatment \[[@R18]\]. It can be hypothesized that AMI is unrecognized by alexithymic patients, because they fail to notice or report the event to the physician, or make the physician unable to diagnose it because they report confusedly their symptoms. In a past study, Theisen and collegues \[[@R19]\] found that those patients who failed to recognize an ongoing AMI (n = 30) had higher alexithymia scores on the Alexithymia Provoked Response Interview than those patients (n = 40) who correctly sought treatment when symptoms of AMI started. Patients unable to correctly identify their ongoing AMI also were more likely to hold the belief that chance factors determine their health (as assessed with the Multidimensional Health Locus of Control Scale). Poor awareness of psychological factors was suggested a factor preventing AMI symptom perception or recognition, alexithymia possibly contributing to the belief that chance or fate do determine health, so inhibiting treatment seeking \[[@R19]\].

5. CONCLUSION
=============

Findings must be considered preliminary, nevertheless the evidence suggest that alexithymia may have a role in pre-hospital delay after AMI. It can be hypothesized that patients more capable of identifying inner experiences of emotions and bodily sensations would be more likely to seek right treatment earlier for symptoms of AMI. In the past alexithymia was conceived an unchangeable trait dimension, but it was demonstrated that it may display sensitivity to change in specific situations \[[@R20]-[@R23]\]. Preliminary findings suggest that intranasal oxytocin may improve social-emotional abilities of individuals with alexithymia \[[@R24]\]. Due to paucity of current evidence, further studies are necessary to better appreciate how alexithymia influence help-seeking in patients with an evolving AMI and in what extent their ineffective behavior can be changed.
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###### 

Included Studies

  Study                      Study Design   Sample Size   Pre-Hospital (PH) or Decisional Delay (D) Time   Cut-off of Pre-Hospital Delay in Case-Control Study
  -------------------------- -------------- ------------- ------------------------------------------------ -----------------------------------------------------
  Kenion *et al.*, 1991      Cohort         103           PH: mean=9 sd=10,8 (hours)                       
  O\'Carrol *et al.*, 2001   Case-control   72            PH: mean=474,7 median=167 (minutes)              \> 4 hours (delayers)
  Carta *et al.*, 2013       Case-control   83            PH: mean=176,75 sd=239.65                        \> 2 hours (delayers)

###### 

Results of Kenion *et al*, 1991 and Carta *et al*, 2012

  -------------------------------------------------------------------------------------------------------------------------------------------------
  TAS                                        \% Kenion *et al.*   Time (hours)   \% Carta *et al.*   Time (hours)   Kenion + Carta   ANOVA 1 way
  ------------------------------------------ -------------------- -------------- ------------------- -------------- ---------------- --------------
  Low and Intermediate emotional awareness   42 (41%)             10.3±10.0      30 (36%)            4.9±5.8        8.05±8.2         F=14.3\
                                                                                                                                     DF=1,184,185

  High emotional awareness                   61 (59%)             7.6±9          53 (645)            2.1±3.0        5.04±6.2         P\<0.0001
  -------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Results of O'Carrol *et al*., 2001 and Carta *et al*., 2012

  ------------------------------------------------------------------------------------------------------------------
                    \% O'Carrol   TAS Mean O'Carrol   \% Carta    TAS mean Carta   O'Carrol + Carta   ANOVA 1 way
  ----------------- ------------- ------------------- ----------- ---------------- ------------------ --------------
  Prompt            48 (64.7%)    53.9±11.7           75 (89.2)   51.0±9.73        52.1±10.5          F=7.31\
                                                                                                      DF=1,154,155

  Delayed (\>4hs)   24 (33.3%)    56.7±8.9            9 (10.8)    59.9±12.88       57.6±9.9           P\<0.008
  ------------------------------------------------------------------------------------------------------------------
